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vent ducts, eventually caused the formation of icicles. 
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Overall view of the I.H2 tank +Y+Z quadrant . Minimal ice/frost 
had formed on the ET/ORB Li02 umbilical. 




Overall view of ET-32 (LWT 25) and SRB BI035 -Z sides 







Overall view of SSME's. Note frost line on the engine mounted 
heat shield interface of SSME #2. 
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Hard ice has formed in the L02 feedline lower bellows 
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Hard ice was visible in the L02 feedline support bracket 

lower bellows 
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figure 6. INFRA RED SCANNER SSV SUMMARY DATA 
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FIGURE 7 INFRA red scanner ssv summary data 
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No ice/ frost had formed on the acreage in the -Y+Z quadrant 










Only condensate was present of the -Z side TPS acreage 




0 ) 

g 

•H 

&» 

g 

0 ) 

<D 

XI 

•P 

G 

0 

P 

(0 

0 

P 

4-1 

\ 

a) 

a 

•H 

0 ) 

P 

0 

£ 


CO 

CO 

0 ) 

■G 

P 

4-i 

0 

& 

0 ) 

•H 


0 ) 

G 

H 

G 

•H 

G 

M 

ti 

CM 

O 

PI 

CM 


X 
0 . 
U J < 

a q: 
< a 

CL O 


o 


::: fX 


.$v; 

O 


ct: 

o 

..J 

o 

o 


co 

co 

*0 

c 

G 

(0 

(D 

0 

<c 

4-1 

p 

0 ) 

p 

G 

•H 


C\J 

CD 







3SME #2 exhibits condensate on the engine heat shield and frost 
along the interface . Note frost spot on base heat shield vent . 
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Although ice /frost covers the EB-7 fitting, only 
condensate is present on the lower strut clevis 
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A somewhat heavier-than-usual accumulation of hard ice is 
visible in the L02 feedline support bracket and lower bellows 
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Upper L02 feedline support brackets were filled with 
normal accumulation of ice/frost 










Installation of hydro diverters on the GOX vent ducts after the 
launch scrub precluded the formation of large icicles 
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Post launch pad anomalies are listed in Section 11. 


r- 





Post launch condition of a south SRB holddown post. Note 
debonded shim on the holddown post shoe. . , , , 
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Examination of RH SRB holddown post sandboxes revealed 
an NSI cartridge and pieces of frangible nut 
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POST LAUNCH CREW COMMENTS ON DEBRIS 
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SSME ignition acoustics and vibration cause ice/frost 
particles to fall from the ET/ORB umbilicals 
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flash occurred in the 8SME plume at 43 seconds 
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Very little damage is visible on +Y side of ET except for TPS 
peeled back or ice covering on top side of L02 umbilical 
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LAUNCH FILM AND VIDEO DATA 
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Camera is located, on th.e MLP deck and views tlie 
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E— 13 Camera is located, on the MLP deck and views the 

400 FPS L.H SRB southwest holddown post (HDP #6) . 
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MALLY AND DOES NOT REBOUND. CABLE HANGING IN FRONT OF THE CAMERA 
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E-36 Camera is located on the FSS 255 foot level 
300 FPS views lower Orbiter, ET r SRB T s , and water t 
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THE LH2 FLIGHT QD AS THE VEHICLE ASCENDS. MUCH FACILITY 
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APPEARS IN FRAME 91-12. A PIECE OF WHITE 
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RH OUTBOARD E LEVON UPPER SURFACE JUST BEFORE THE COMPLETION 
THE ROLL MANEUVER. TRACKING IS LOST AFTER ROLL MANEUVER AND IS 
REGAINED. 


§ 


Eh 
fn O 
H O % 


0 

U 

cd 13 
& to 

°r| 

S 43 
a 4J 

i 

<D <D 

43 G 

44 0 


f3 

0 


to 

d) o 

44 O 
VO C CM 
<D H 
<D 0 
44 0 

“d m 44 
W 0 

Cd 0 

to G -H 
d> -H 
g 4^ 
cd 0 ^ 
0 cd 
to *H 
44 


44 

a 


44 

cd e 

d) 0 
13 44 to 

d> 0 m 
44 g 
cd <d <u 

0 PS H 
0 0 

H °H 

9 43 
«G to 0) 
•H 0) > 
44 

Cd <D 45 

g 0 
•H G 
to 3 
- <D cd 
O & H 


to 

a) 


CO 

£M 

» fo g 
10 g 

I VO 10 

M eft 00 


& 

o 


o 


0} 

3 

0 

0 


to 

3 

W 

0 

ft 

K 

W 


co 

44 

a 

0) 


0 

u 


13 0 
cd 

AU 

to 

I 3 

44 • 

l 44 
0) 0) 
G 0 ) 
0 44 

to O 
0) O 
VO ft CM 
O.H 

3 

0 

•H 44 44 

W 0 

G 

cd \j\ 0 
G -H 
•H 


0) 

4s 

44 

G 

O 


<l> 

44 


to 

d) 

g 44 
cd 0 


44 

•r| 

G 


cd d) d) 
0 2 H 
0 0 
•r| 

43 
d) 
> 


CO 

•H 


to 
0) 

44 

cd d) 43 
g O 
•H G 
to 3 
cd d) cd 
U &H 


to 

d) 


0 

a 

H 

X 

o 


r* 

O cd & 

< 

0 5 

10 

to *r| 

2 


1 

44 44 

Eh 

H CM 

W 

Cd g 


iLt £3 


d) 0 

fa 

t 0 

S 

13 44 to 

O 

a 

W 

d) O Mm 


W Eh 

EH 

44 g 

CO 

> W 


CO 

m dj ^ 

c* k g 

LO g 

I VO 10 

H 00 


CO 

o 

o 

EH 

CM 

w 

O 

X 

W 


K K K 
OOO 


d) 

to 

3 

0 } 

O 

& 

X 


w • 

3 O 
O 

O 9 
faW 


X w o w 

O 3 U h3 
0 Eh (Q 

05 H 
H S W CO 

S|S!> 

k CM 



CM 

OBH 

CM Eh 


cd 

to 

0) - 
g co 
cd co 
U 

44 

cd <d 
H 
to u 
d) -h 

44 43 
<D d) 
g > 

•H 

M ^5 
4) O 
ft C 
_ 3 
■d id 
cd H 
0* 

d> 

43 to 

44 -H 

to 44 
O G 
G d) 

G d) 

O 43 • 
44 H 
13 d) 
d) W > 
44 M 
cd d) H 
O "H 

0 > 


13 
co G 
°H cd 


0 

to 

d) 

N 

Oi 


cd H 
to 

d) (D 
g 44 13 
cd *H G 
o w cd 


CO 

ft 

g* i 

I vo 10 
H ch 00 


OOO 


CO 

3 

O 

O 


H CO 


CO 


CO 


rn 

a 


d) 

to 

3 

co 

0 

fr 


ft IM W 


H M 

W SI EH H • 

owkp: 

CO E-I W 
HHWOg 
SIKIUZO 
Eh Eh Eh Sj Eh 


00 

CM 




c! O W M 
02WJ 
PjHUO 
S Pd W K 
> D h 
Q P< E-* 
ft CO 

W CO O |3 
H W H ^ 
^ t<i j3 

M W 

u o w 

H Qj H m 


S3Sb 

Sggw 

a§?2 


mtOHMBCO 
I J pj (H K Ej w 
» ri| W Eh rtj N 
I Pi f> CO CO H 

O eg . 2 Pi 
iH^SWO 

i u w e 9 

• H pj H Z 
! wOho> 

I o S CO W 

i°SfiH .g 

W i * 2 H 
H b 3 H I « 

H S'* 

2gS| w g| 

u 3 m w 
* H *J S | fa 
H g H 2 £ 

Z O M ° W 

Btgn T § 

W U O H K 
H y W CO 

bS|sBB 

s2h°013 

H 3 W ^ H H 

W W* 

S d « *-S K 

filS* 0 * 

H N 3 2 
. P5 h H g 3 
H M CO 3 

(C S rn a 3 n 

«§y aQ ^ 

CO ft ft 

O 


|? JOH 
H ? Q J 
CO & 

! 9 9 w 

! H IH S 

| U W W 

; ft ^ 

i H O W d 

> h n h 

I EjHPi 

! g os o 

53 3 z w 


0) (D * 

e -p & 
id -h d 
o « § 


CO 

& 

2 fa | 

I IT) 

W 00 


ft ft ft 
O O O 


eft 

04 



FROM THE SRB STIFFENER RINGS VAPORIZES SHORTLY AFTER LIFT 
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mts: SRB SEPARATION IS NOMINAL. PIECES OF SRB PROPELLANT 

FALL OUT OF THE SRB PLUMES AFTER SEPARATION. 
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23 MXGOR tracking of launch, vehicle 
acquisition to LOV. 
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WHITE TILE FRAGMENT FOUND AT THE PAD AFTER LAUNCH. FLASHES IN 
SSME #1 PLUME OCCUR IN FRAME 114-11 AND 143-03. TWO MORE FLASHES 
OCCUR AS THE VEHICLE PASSES THROUGH A CLOUD LAYER AT FRAMES 244- 
OS AND 270-07. 
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VIDEO 



Views and tracks vehicle from camera site 


O 

fa 


oo 

00 

H 



Launch and tracking view from camera site 
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Views RH SRB and underside of Orbiter RH wing. 
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OTV 063 Views ET/Orbiter umbilical a 
Color M- II umbilical from the FSS . 
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Views launch from SLF TV Tower #1. 



VIEW IS TOO DISTANT FOR DETAIL. NO VEHICLE ANOMALIES. 
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Patrick IGOR video . Tracks launch vehicle 
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UCS-7 MOTS video. Tracks launch, vehicle 
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ON-ORBIT 
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IN THE PLUME RECIRCULATION. A LARGE PIECE OF 
RUCK THE VEHICLE SOMEWHERE ABOVE THE CAMERA, 
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Overall view of LH forward skirt. Some MSA adhered to the 
Hypalon paint blisters forward of the thrust fittina. 




Close in view of Hypalon paint blisters with MSA attached. 

166 













Overall view of aft booster after flight /retrieval 
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Missing ablator and broken/missing corner to RH ETA cover 
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Debond on leading edge of LH aft booster factory joint EPDM 

moisture seal 
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Piece of SRB aft skirt thermal curtain pinched between HDP #8 
debris plunger and spherical washer 
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Small pieces of ordnance debris and shim material 
wedged between HDF #7 and spherical washer 
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CORNER TILE BROKEN 
( V/ 2 x 1 ) 






EGG/V — 088 



figure 23. DEBRIS DAMAGE LOCATIONS 



EGG/V-088C 



088C 


figure 25. STS-32R DEBRIS DAMAGE CHEMICAL SAMPLE LOCATIONS 
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FIGURE 27. STS-32R DEBRIS DAMAGE ASSESSMENT 
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Overall view of lower surface tiles from nose to mid-fuselage 
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Overall view of lower surface tiles near right chine area 
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Overall view of SSME's and base heat shield. Note thermal 
blanket damage below SSME #1. 
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Close-in view of thermal, (beta) blanket damage at 6 o'clock 

position on SSME #1 
1 97 




aterial still adhere to the 
umbilical 




Overall view of LH2 ET/ORB umbilical. Two 16mm cameras with 5 mi 
and 10mm wide angle lenses are located right of the umbilical. 
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Ha z in q is visible on the forward facing windows #3 and #4 





Gap filler* protrudes from the LH OMS pod tiles. No damage to 
adjacent tiles surface coating material occurred. 
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Typical impact -type damage to tile surface. Note numerous 
repairs to small areas in surrounding tiles. 
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